The predominant modes of transmission of HTLV-I are from mother to child (mainly through breast milk) [11] [12] [13] , sexual contact [14] , intravenous drug use [7] , and blood transfusion [15, 16] . Epidemiologic studies of HTLV-II infection have suggested similar routes of transmission, including sharing contaminated needles, sexual contact, and blood transfusion [1, [17] [18] [19] . However, very little is known about the vertical transmission of HTLV-II, in part because until recently a well-defined endemic population was not known for this virus [8, 9] . In addition, because of the passive transfer of maternal antibodies, babies born to HTLV-infected mothers have to be serologically monitored for M year to detect true HTLV seropositivity. Indeed, mother-tochild transmission studies in HTLV-II-infected women demonstrated the presence of maternally transferred antibodies in infants for as long as 24 months [20] . In the present investigation, we took a retrospective approach in which all the children of HTLV-II-positive mothers for whom breastfeeding history was available were screened for the presence of HTLV infection, and molecular analysis was done to link the virus strain infecting mother and child.
Materials and Methods
Study population. Serosurveys for detection of antibodies to HTLV-I/II in Yucatan, Mexico, from January to December 1990 identified a low prevalence of HTLV-I/II (5/282, 1.8ft) in a group of female prostitutes [21] . Further analysis with typespecific oligopeptides and oligoprimers has shown that these prostitutes are infected with HTLV-II [22] . To better understand the natural history of familial occurrence of HTLV-II and mother-to-child transmission, we undertook serologic and molecular analyses of specimens from 2 of these HTLV-II-positive prostitutes and their children. The first subject, a 33-year-old woman (Y-06), started prostitution at the age of 15 years; she HTLV antibody tests. Serum specimens from the women and the sons were tested by Western blot (WB) assay incorporating purified recombinant transmembrane protein and external glycoproteins specific for HTLV-I (rgp46I) or HTLV-II (rgp4611) protein with a whole virus lysate (Diagnostic Biotechnology, Singapore). A serum specimen was HTLV-positive if antibody reactivity was detected to at least two different HTLV structural gene products (gag p24 and env gp46 and/or r21e) and was typed on the basis of serologic reactivity to the type-specific recombinant proteins [23] .
Polymerase chain reaction (PCR) assay. PCR amplification was done to detect HTLV sequences in DNA specimens from several study subjects. Three gene regions (long terminal repeat [LTR], pol, and env) of DNA from each individual were amplified by PCR using conditions as described previously [22] . [28] . Indeed, site-specific mutagenesis studies have shown that the HTLV-I envelope protein is under high functional constraints to conserve its structure [29] . Further subtyping of the virus on the basis of restriction sites indicated that both the mother and child were infected with HTLV-IIa, whereas other prostitutes from the same region had HTLV-IIb. The presence of both of these subtypes in Mexican prostitutes suggests that the genetic heterogeneity observed for HTLV-II isolates from IVDUs is not restricted to the United States [24] . Taken together, these findings strongly support the notion that the virus strains infecting the mother and child are identical. However, because of limited HTLV-II sequence data from different isolates, we cannot exclude the possibility that the molecular matching pattern used in the present investigation contains motifs that are identical in other isolates. shown to provide an efficient barrier to impede viral spread in the blood circulation [33, 36] , Alternatively, the markers of higher virus load, such as higher antibody titer and antigen expression, that are associated with more frequent motherto-child transmission [35] may not have been sufficient to cause the effective transmission in this child.
Analysis of various risk factors that
The data presented here suggest that breast-feeding for an extended period was the only recognizable route of transmission of HTLV-II from the infected mother to the child. In accordance with the US Public Health Service guidelines, HTLV-II-infected mothers should refrain from breast-feeding when suitable alternatives are available. Studies in HTLV-I-endemic areas have demonstrated that mother-tochild transmission can be prevented by using powdered milk or freeze-thawed mother's milk [37] . Alternatively, mother's milk can be heat-inactivated at 560C for 30 min before feeding, as this is known to inactivate HTLV-I and virus-carrying cells [38] . While the search for a direct link of mother-tochild transmission of HTLV-II continues, it is also important to develop intervention strategies to effectively block the transmission of HTLV.
